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,Q WKH ZDVWHZDWHU WUHDWPHQW ILHOG UHVHDUFK DW SLORW VFDOH KDV EHFRPH D FUXFLDO VWHS IRU WKH









GLIIHUHQW UHVHDUFK SXUSRVHV 7KH SODQWV KDYH EHHQ GHVLJQHG DFFRUGLQJ WR GLIIHUHQW
FRQILJXUDWLRQVDQGIRUGLIIHUHQWZDVWHZDWHUIORZUDWHVIURPWRPKIURPWRPKDQG
IURP WR/K UHVSHFWLYHO\GHSHQGLQJRQ WKHSXUSRVHRIHDFKRQH7ZRRI WKHVHSODQWV
XVH XOWUDILOWUDWLRQ KROORZ ILEHU PHPEUDQHV DQG WKH RWKHU RQH XVHV PLFURILOWUDWLRQ IODW VKHHW
PHPEUDQHV 7KH PDLQ RSHUDWLRQDO SUREOHPV WKDW KDYH RFFXUUHG LQ HDFK SLORW SODQW DUH
GHVFULEHGLQWKLVZRUNEDVHGRQWKHLULQIOXHQFHRYHUWKHUHVHDUFKSHUIRUPDQFHLQFOXGLQJGHVLJQ




'LIIHUHQW W\SHV RI YROXPHWULF SXPSV SHULVWDOWLF DQG HFFHQWULF KHOLFDO VFUHZ DQG FHQWULIXJDO
SXPSVIRUGUDLQLQJWKHWDQNVDQGIRUZDVWHGLVSRVDOKDYHEHHQVHOHFWHG)ORZUDWHVKLJKHUWKDQ
PKKDYHEHHQVXFFHVVIXOO\ FRQWUROOHGE\ WKH SXPSVE\PHDQVRISRVLWLYHGLVSODFHPHQW
HFFHQWULFKHOLFDOVFUHZYROXPHWULFSXPSV)RUORZHUIORZUDWHVG\QDPLFSXPSVDUHQRWVXLWDEOH
WKHKLJKVROLG FRQFHQWUDWLRQV IRUFH WR VHOHFW SHULVWDOWLFSXPSV ,Q WKHSXPSVPDUNHW GLIIHUHQW






IXQGDPHQWDOSDUWRI WKH UHVHDUFKVRVSHFLDODWWHQWLRQPXVWEHSDLG WR WKHVDPSOHVFROOHFWLRQ
V\VWHP7KHVHWKUHHSLORWSODQWVDUHIHGFRQWLQXRXVO\RQUDZXUEDQZDVWHZDWHUZKRVHRUJDQLF
ORDGDQGFRQWDPLQDWLRQFKDUDFWHULVWLFVIOXFWXDWHVLJQLILFDQWO\ZLWKWLPHSXQFWXDOVDPSOHVGRQRW
SURSHUO\ FKDUDFWHUL]H WKH ZDVWHZDWHU $XWRPDWLF VDPSOHUV KDYH QRW EHHQ XVHG EXW D QHZ




SLSHOLQH DQG DYRLGLQJ WKH LQIOXHQFH RI DQ\ RWKHU IDFWRUV  $OVR IRU WKH HIIOXHQWV LQWHJUDWHG
VDPSOHVDUH WDNHQFRQQHFWLQJDPPSLSH WR WKHRXWIORZSLSHOLQHDQGSODFLQJDQDGMXVWDEOH
GURSSHU DW WKH HQG RI WKLV SLSH WR FROOHFW WKH VDPSOH GXULQJ  KRXUV 7KLV W\SH RI VDPSOLQJ
V\VWHPVDUHVXLWDEOHIRULQVWDOOLQJRQOLQHDQDO\]HUV
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
7KLV NLQG RI UHVHDUFK SURMHFWV QHHGV DQ H[KDXVWLYH DQG FRQWLQXRXV FRQWURO RI WKH ZKROH
LQVWDOODWLRQ 3UREOHPV VXFK DV DQ HOHFWULF RU HOHFWURPHFKDQLF IDLOXUH SLSHOLQH RU HTXLSPHQW
REVWUXFWLRQSUREOHPVODFNRI LQIOXHQWIORZUDWHDQGPDQ\RWKHUWKLQJVPD\FDXVHWKHZDVWHRI
GD\V ZHHNV RU HYHQ PRQWKV RI H[SHULPHQWDO ZRUN RU HYHQ LPSRUWDQW EUHDNGRZQV WKDW PD\
VWURQJO\ PRGLI\ WKH JOREDO EXGJHW RI WKH LQVWDOODWLRQ LQIOXHQFLQJ WKH VXFFHVV RI WKH ZKROH
UHVHDUFK SURMHFW 2QH RI WKH PRVW IHDVLEOH ZD\V WR DYRLG WKHVH SUREOHPV LV WKH XVH RI
VXSHUYLVRU\FRQWURODQGGDWDDFTXLVLWLRQ6&$'$V\VWHPV7KHVHV\VWHPVKDYHEHHQDGDSWHG






WKH IORZ UDWHV JUDSKV IL[LQJ D IORZ UDWH IRU HYHU\ KRXU RI D GD\ HWF 7R JHW WKDW SXPSVDQG
EORZHUVDUHDGMXVWHGWRWKHVHWSRLQWYDOXHVFORVHGORRSFRQWUROLVQHHGHGEDVHGRQWKHYDOXHV
JLYHQ E\ WKH PHDVXUHPHQW LQVWUXPHQWV (TXLSPHQW SHUIRUPDQFH LV DGMXVWHG E\ PHDQV RI




FRQFHQWUDWLRQ GLUHFW SODFLQJ RI WKHVH VHQVRUV LQVLGH WKH WDQNV PD\ FDXVH PHDVXUHPHQW
XQFHUWDLQWLHV7RHQVXUHDFRUUHFWRSHUDWLRQRIWKHVHQVRUVELRPDVVPXVWEHKRPRJHQHRXVVR
WKDW LI WKHUH LVQRHQRXJKPL[LQJ LQVLGHWKHWDQNGXHWRWKHDHUDWLRQ LWZRXOGEHQHFHVVDU\ WR
LQWURGXFH DQ DOWHUQDWLYH H[WUD PL[LQJ V\VWHP 2WKHUZLVH DLU EXEEOHV IRUPHG DURXQG WKH '2
VHQVRUPXVWEHDYRLGHGEHFDXVH WKH YDOXHJLYHQE\ WKHVHQVRUPD\EHHUURQHRXV7RVROYH
WKHVH SUREOHPV VHQVRUV KDYH EHHQ ORFDWHG DORQJ D VSHFLILF SLSHOLQH ZKHUH WKHPL[HG OLTXRU
IURPWKHDHURELFWDQNIORZVFRQWLQXRXVO\GXHWRDFHQWULIXJDOUHFLUFXODWLRQSXPSZKLFKNHHSVD
FRQVWDQWIORZVSHHGLQDUDQJHIURPWRPV,QFDVHWKH'2FRQFHQWUDWLRQWKDWPXVWEH




2WKHU RSHUDWLRQDO SUREOHPV VXFK DV IRDPLQJ K\GUDXOLF ORDG ORVVHV DLU FDUULHG WKURXJK WKH
SLSHOLQHV ZKLFK FDXVHV IORZ UDWHVPHDVXUHPHQW XQFHUWDLQWLHV HWF DUH DOVR GHVFULEHG LQ WKLV
ZRUNDQGWKHVROXWLRQVWDNHQWRVROYHWKHSUREOHPVRFFXUUHGGXULQJWKHVWDUWXSSHULRGRIWKHVH
WKUHH0%5SLORWSODQWVDUHDOVRLQFOXGHG
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